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NOtf-Ci-DUD 1 NG STABILIZATION OF WATER IN HYDROCARBON 
FRACTIONS OF THE D I AMD FURL OJL RANGE 

BACKG RO UND OF THE INVEN T I ON 

T . Fieltf of .A he Invent fon 

This Invention relates to g.toj I s I f y I ag and stabi- 
lizing I Iroftad quantities o* water in hydrocarbon frac- 
tions of everyday use and MO^e aapecJaJ ly in 
6 hydrocarbon fractions of the cfJeseiJ olJ atid fuel oil 

range. 

Technical nydroearbon fractions of the ftfofft- 
mentioned type are Known to contain Mm I ted quantities 
of water amount tng, far example, to between 0,6 ana* 10H 

10 by weight. 7ft Is Is generally attributable to tho fact 

ttiat small quantities of water are still present In 
&100 or storage tanks from flgs-nina arso* cleaning 
operations, or to the fact that small quantities of 
water are formed as water of condensation In the 

15 storage tanks, due to the moisture In the atmosphere, 

since water only shows a solubility of leaa than aoout 
0,5% by we J ant fn diesel oil and fuel oil, seoaratc 
phases develop therein with refatlvely largs quantities 
of water. In practice, this give* MSe to undesirable 

20 secondary effects In the storage of water-cental I* I na 



-1- 




http://patents 1 ic.gcxa/patirnage.pdf?page=dis&patent_nuniber= : 0 1 2884 1 2&out Jang=EN _Ca . 1 /25/02 



01288412dis.afp Page 2 



10 



uo 



dieaef dN and f« a i ofi, ,-juch as for example, corrosion 
Of the storage tank3. 

An object of the prcaont /nventlcn is -to enable 
I Imfted quantitlea of water of the order indicated 
abovs to be reliably crnu I a I f I ed In hydrocarbon frac- 
tions of thw type mentioned and stabilized to such an 
extern; that r>on«c lot/d I ng, clear, s i ng l c-phase Hog id© 
are obtained, even when the material la coo I ed . to tem- 
perature* below the freezing point, for example to 



PESCRjfTjO N qf THE I NVENT ION 
Other than lr« the operating examples, or where 
otherwiae rndRatcd. aU numbers expressing quantities 
Of Tngredlenta or reaction conditions used herein are 
IS to be understood as modified In all instances by the 

term "about". 

According to the invent* on. this object Is achieved 
by using certain selected surfactant mixtures aa 
en>ulsJflers or s<.al>Mlzers for the Water contend 
20 deacr<betf above In the hydrocarbon fractions of the 

dlesel of I and Tub I oil range. 

Accord l ng f y , the present invention relates to the 
use of * mult (-component surfactant mixture of at l«a«t 
2 components from surfactant class A defrned 
2 $ hereinafter, \f desired In admixture wfth surfactants 
from clasaas b and/or c defined hereinafter, the multi- 
component surfactant mixture having a cloud point of 
from 35 tD 7o°c, as determined Jn accordance wtth din 
«3917« for the rton^cioudlns emu i si f loat ion and stabili- 
sation of water In hydrocarbon fraction* of diesei oil 
and fuel OH type. More particularly, surfactant class 
a comprise* an ethoxy late- of octyiphenol. nonylphenol, 
or Jsotridecyr alcohol containing from 1 to 7 moies of 
• ethylene, oxide per mole of phenol or *fcohoi . 
35 ' surfactant class B epnipr (ses a cocosa leohol ethoxy I ate 
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conJ.ftinfng from 1 to 7 tftoles of ethylene oxide or 
mOl oi ! alcohol. Surfactant class C comprtaes an 
0 Icy la icon I ethoxyfate containing from 1 to 7 mofes of 
athyreng ox I do per mole of alcohol. 
5 It Has been found that the problem on which the 

Invention la based can be solveo' by this choice of the 
aforementioned speolMc surfactant cusses A, b and C 
in Conjunction With the def I n 1 1 1 on of the hydrophl I lolty 
Of the surfactant mfxture Used, as determined from the 

JO cloud point \n accordance Wtth DIN 53917, 

In accordance wltn the invention, it is essential 
to use a mixture of at least 2 surfactants from class 
A. The Joint vse of surfactants from classes 8 ana/or 
C may be desfr*ble» but Is usually not necessary. Th» 

15 particular choice of suitable surfactant mixture com- 

ponents From the above-spec I Med classes may bo made oci 
the bass | a of simple moasur events of the cloud point of 
the particular surfactant mixture to be used In accor- 
dance wUK DIN 53St7, This standard reiatos to tne 

20 determination of the Cloud point temperature of a solu- 

tion of 5 Orams of the surfactant or surfactant mixture 
in 25 grams of an aqueous 2556 by weight buty I d l g I ycol 
solution. According to the invention, the cloud point 
of the surfactant mixture of class a and, if desired. 

2$ classes a and/or C used for water emu I e I f lest I on and 
stab I I Jzat Jon Is preferabty In the range of frcm AO to 
60°C, and more preferably In \V\t> range of from as to 

By selecting: and cooxblnlnfl the surfactant compon- 
30 ©sits according to the Invention, It is poaslbJe to 
safely emulsffy and stabilize the water present In the 
hydrocarbon mixture (normal ly In a quantity of up to 
about by weight) us I no. . from o.$ to 10% by weight of 
the surfactant mixture to form a clear, stabJe solu- 
3S tlon. oven when the yjater~contai n I np hydrocarbon free- 
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fcions are coolie* to temperatures baiow room ten>p*r a tura 
a/id aven below 0°C. in many cases, the water content 
of the hydrocarbon fractions of trie type nereln Is no 
rnoro than about 3K by weight. In sucJl ft case. It J a 
possible using up to about 8fc by weight, antf more oape- 
claMy from *bout l to a* by weight, of the surfactant 
mixture according to the Invention, based In each gabi- 
on 100 parts by welsh* of dJesei o\ I or fuel oil frac- . 
tlon, to propare clear solution* whlcn retain tneir 
slngJe-phaso character at temperatures down to -4°c and 
lower. The above-man 1 1 one-d problems Involved in the 
practical handling of hydrocarbon fractions of tbe type 
iiereln are tnu* rol lately eliminate* for routine prac- 
1 1 ea'l requ J renents . 
16 A * Previously disclosed, at loaat 2 surfactant* 

<rom class A are used l<i admixture wrtn one another. 
It is of particular advantage to use am othoxyiate of 
the abovewoeAtlorted class A type containing 3 moles of 
ethylene ox Id© fn comblnatfon with an ethoxylate of 
said tyjoo containing S males of ethylene OX I da- In tMs 
connection, particular significance Is attributed to a 
nonyjphenoi ethoxyiate of the abovo-ment icned class a 
type- Preferred surfactant mixtures comprise (a) from 
20 lo ccifc by weight of nony l phenol containing about 3 
26 niolos of ethylene oxJd.e, CbJ from 20 to ao% by weight 
of nonyiphenol containing about 5 moles of ethyJene 
ox,de ' * n<J f«J *rom o tc so* weight of oreylatcohol 
and/or cocosajcoho I containing about e moles of etny~ 
lenc oxide, badod on the weight of the surfactant 
30 mfxfcures, 

in a preferred embed iment, the surfactant class & 
component comprises a cocosaleohol having the 
following carbon eh* Hi distribution; C. 12 - 55» by 
weight, <2 I4 - 2$% fry weight, C 16 - TO* by Wefght. and 
35 C ia - 113% &y weight. 



20 
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The Oieyf aJcoho? on which the surfactant c I ass C 
component fa based may have art Iodine number of from 4U 
to 170. 

The surfactant components used In accordance with 
5 this Invention for stabilizing water ar« Inexpensive, 

readl Jy-aveJ laol © eonwerclal product o. They do not 
adversely affect the I n tended use of the correspon- 
dingly treated hycTrncarJ>on fractions, particularly the 
tronibuatlon thereof for energy production- 
TO EXAWPLE5 

Tne condition of dJaaef /water mixture* was assessed 
ualfifl v&Mous surfactant mixtures according to the 
Invention. The following Table shows tile composition 
of tlie surfactant mixture, the cloud point (din 53017) 
1G of th«! aurFactAht mixture, and the assessment of the 

appearance of tho emission at 20°C far the following 
basic formulation- 

<a> diesei hydrocarbon mixture SS% by we 1 aht 

<b> Burfactant mixture according to 1% by wol^nt 
20 the Invention 

(C> water 1 % by weight 
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Tffli jfiSBOM.«R»TS <J** THIt IMVKWTIOS I« teUUIt At* LXCLOSXVR PROfRRT* Oil 
t'RIVTM?GB IS CLA1MRD AKB DOTTTBn AS FOLLOWS; 

^ . Th« process of using a mul tl-ooroponent surfactant mixture 
comprising at iisast 2 components Selected from the ©roup 
consist | ivj an ethoxyiate of octySphenol, nony i pnenoi , 
and I sotr rdecyf a icohol containing from about l to about 
7 jnoles of ethylene oxide, said surfactant mixture having 
q cloud point of from about 35°C to about 70°C as deter- 
mined I n. accordance with 0»N 639t7» ^or the nwr-cloutfln^ 
fconm 3 i f I cat I Oft and stabilization of water lr> hydrocarbon 
fractions of the dtesel oil and fue< oil type. 

2. The process as In cJMm 1 whereto Sa I d water 1 s present 
in an amount of up to. about 6K by tfelght, based on the 
weight of said hydrocarbon fractions. 

a_ The process as in datm 1 wherein said surfactant mixture 
IS present In an amount of about 0,5% to about 10* by 
weight r baaed on the weight of said hydrocarbon fractions. 

As The process as )n clafm f wherein said surfactant mixture 
comprises an ethoxylate containing about 3 mol-es Of ethy- 
lene oxide In admixture with an ethoxyCate containing 
about S motes Of ethylene oxide. 

3. The process as in claret* 4 wherein said othoxyfate is a 
nonylphenol ©thoxylate. 

6. The process as in claim 1 Where in said surfaotant mixture 
Includes a cocosa Iconol ethoxylate containing from about 
1 to about 7 moles of ethylene oxtdo. 

7. The process aa in claim 5 wherein said cocosa Icohol haa a 
carbon chain distribution of C^z- $5* by weight. Z5% 
by welgiht, C 16 - 10* by Weight, and C^- 10* by weight. 

8. ' The process as in claim 1 wherein said! surfactant mixture 

Includes an oley I alcohol etlioxylate contain I ng from about 
1 to about 7 mole-t of ethylene oxJde. 
S, The process as In claim a wherein said ol eyiavcohol has 

an iodine number at from about 40 to about: 170. 
•10. The process as In claim 1 wherein said surfactant mixture 

-7- 
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comprises (©) frcro about 20 to about BO% by wo I gut of 
nony I f>h.crici I containing about 3 motos of ethyl-en© oxide, 
(t>) from about 20 to about 80* by weight of nonyfprtenoi 
containing about 5 mo I b-s of etnyfene oxide, end (c) From 
o to about 30% by weight of oleylalcohoi and/or coco- 
'! saicohoi contafnlng about 6 mo J ©a of ethylene oxide, 

based on tho weight of said surfactant mixture. 

11. The procesa as In claim 1 wherein said surfactant, mixture 
has a cfoud point OF from about 40°C to about B0°Cr 

12. "The process as In claim \ wherein aald water Is present 
in an amount of qp to about aft by weight, and &aid sur- 
factant mixture Is ore&ont In an amount ot about 1% to 
about SbA by weight, based on tne we I ant of said hydrocar- 
bon fractions, 

13. A composition comprl3fnfl hydrocarbon fractions of the 
diesel oil and fqai oil type containing up to about 5% 
X>y worght of water, and about O.&tf to about ^0% by 
weight, based On the weight of said hydrocarbon frac- 
tions, of a mu tt l component surfactant mixture ccrapri s I n<s 
at I east 2 components soJected from the group consisting 
of an ethoxyjato of octycphoriol , nony I ph&noJ , ai>d 
fsotr l decyl a Icohoi containing from about 1 to about 7 
moles of ethylene oxide, said surfactant ml *ture m hav I ng 
a cloud point Of from about 35°C to about 7D°C as deter- 
mined in accordance with OIN 533 17 1 for the fion-c loudsng 
amu I s I f I cat Ion and a tab 1 1 uat ion of sard water In aafd 
hydrocarbon fractions* 

I*. A composition as Jn ci&Jm 13 wherein said surfactant mix- 
ture comprises an ©tnoxyiate containing afcout 3 moles of 
ethylene oxide In admixture with, on etnoxylate cental nr no; 
about 6 moles of ethylene oxide. 

15. A composition as in claim 14 wherein said ethoxytate is a 
nony I phenol etnoxylate. 

IB. A composition as In claim 13 wnoroln safd surfactant mix- 
ture Includes a cocosa Icohoi ethpxyiate containing from 
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about 1 to about 7 M6i<53 of ethylene OX Mo. 

t?s A compos 1 1 1 on as In claim 13 wher*M said Burfacta/it «ir*- 
turo Includes an otey I a Icotioi ethoxylate containing from 
about 1 to about 7 mo 1 93 of ethyfano oxide. 

1a. A cOHlpo*Jt Ion aa In olsjlm t3 Wherein said surfactant mix- 
ture comprises Ca) frot» afcoc/t 2a to about 60» by weight 
Of honyfohenoi containing about 3 mofep of ethylene 
oxldu. (b> from about 20 to about &0X by wefgnt of 
nc>ny I phenol containing about ^ mole* of ©thyiene ox I da, 
and (c) from 0 to about 30% by weight of oleyl&lcohof 
and^or coco sal coho I containing about * mo^es OF ethylene 
oxide, baood* on tfi<=s weight of said surfaotant mixture. 
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19. A process of emulsifying and stabilising np to about 5& by 
weight of vater present in the hydrocarbon firaCti.OAS' Of 
die eel oil and fuel oil, baaed on the veight of a aid 
hydtroc&xhon i!xacU:ions r pomprisirig eooLacL:ing said 
hydrocarbon fractious with from about IkSfc bo about 1JJ1& by 
weight, based on the weight of safd hydrocarbon fractions, 
o£ a itntlui-coiaponent surfactant mixture cofflpxiaino, at 
least 2 coinponsuts selected from the group consisting o£ 
an etboxylate of octylphenolj nonyiphenol, and 
isotrldocylalaohol containing from ahouL 1 to abcjut 7 
Eftolus of ethylene oaci.de f said surfactant mixture having a 
cloud point of from about 35 *c to about ?O d C as determined 
in accordance with DIN 5 3817, whereby said dies el oil and 
fuel oil is rendered non- cloudy and less corrosive to 
storage tank*. 

7.0 ► (Ehe process as in claim 119 wherein said surfactant mixtmre 
la present in an amount of about IKf?*. to about 10% by 
weight, based on the woight of said hydrocarbon fractions, 

21, Wbe process as in claim 13 wherein said surfactant, cnisture 
comprise* an ethoxylatG containing about 3 laoles o£ 
ethylene oxide in admixture with an ethoxylate containing 
about 5 molep of ethylene oxide. 

22. r J L he process as in claim 2.1. wherein said ethoKylate 1b a 
nonyiphenol oUio*y la to. 
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23- The procBua aa in claim 19 wherein said Surfactant mixture 
includes a coco. sal cohol etVioxylate contiainf.n'j from about 1 
to ab:mt 7 moles of ethylene oxide, 

24. The process as In claim 23 wherein eai,d coonBalcobol has a 
carbon chain distribution of C^j- 55% by voicjht, C14- 

by weight, Cj£- 10$ by weight/ and Cm- 1U* by weight. 

25. Tho process as in claim 19 wherein said BMrtactaat mixture 
includes an oloji alcohol ethoxylate containing from, about. 
J, to about ? males of ethylene Oxide. 

26. Tho process as in claim 25 where f.n Bald oLeylalcohoi has 
sn iodine number u£ from about 40 to abOuU 170, 

23. Tho process as tn claim 19 wherein Raid surfactant -Mixture 
corarpxiaBB (a) from about 20 to about 60% by weight of 
nonylphenpl containing about 3 ihoIbb o± ethylene oxide, 
(b) from about 20 to about. &0* by weight o* nonylphenol 
containing sbout Smoiiea of ethylene oxide, aod (c) from 0 
to about 30% by weight of oleylnlcc-hol and/or cocosalcohol 
containing about; 5 moles of ethylene oxide, baaed on the 
weight of said, surfactant mixture. 

28, T7ho procoBS a* in oln.im 19 wherein paid surfactant mixture 
has a cloud point of from about 40 'c to about 6 0*C» 

29 4 Vhe prooeBP a* .Vn claim 1J1 wherein a aid water is pre Bent 
in an amount of up tu about It by weight, and said 
surfactant mixture Is prc-seiit in an amount .of about J.% to 
About 5% by weight , baaed 011 the weight of p-aid 
hydrocarbon fractious. 
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ABSTRACT OF T H E DISCLOSUflE 

„ i 

'The procuaa of u.slna a mu l t J-Qomponent sur f actarvt 
mjyture comprising atS least 2 components $a I oat ad from 
the group consisting of an ethoxylata of ooty I pn<sno I , 
nony phenol „ and' Isptr Idecy I*lcoho1 containing from 
5 ftboi/t 1 kt> about 7 mola? of athyCone- OXlde, Wherein the 

surf^ctajit mixture has a cloud point of from about 35°C 
to about 70°C as datarmCneO In ftccordafloe With DIN 
33917* for the non-c* oud I r>fi emulsl f Icat Ion and stab III- 
*atlon of water in hydrocarbon fractions of th© dlssof 
10 ou and f ye i of l type. 
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